Catalase is an antioxidant enzyme that disproportionates H 2 O 2 to water and oxygen: one molecule of H 2 O 2 oxidizes the heme of catalase to the level of Compound I, a ferryl oxo species with a porphyrin π-cation radical, and a second molecule reduces Compound I back to ferricatalase (see Scheme 1). 
Catalase is an antioxidant enzyme that disproportionates H 2 O 2 to water and oxygen: one molecule of H 2 O 2 oxidizes the heme of catalase to the level of Compound I, a ferryl oxo species with a porphyrin π-cation radical, and a second molecule reduces Compound I back to ferricatalase (see Scheme 1) . As such catalase protects cellular components from oxidative damages caused by H 2 O 2 .
Under certain conditions catalase forms off-pathway intermediates. Compound I can be reduced to Compound II by an appropriate one-electron donor such as ferrocyanide 1 
Results ad Discussion
The upper panel of Figure 1 shows the spectral changes accompanying the conversion of catalase Compound II to ferricatalase by NO • . Addition of ferrocyanide (100 µM), a one-electron donor, to ferricatalase (7 µM) under the turnover condition generated Compound II, a ferryl oxo heme, which is characterized by the absorption at 424, 534, and 567 nm (spectrum a). H 2 O 2 was supplied continuously by the glucose oxidase (75 nM)/glucose (10 mM) system. Addition of an aliquot of NO
• -saturated buffer to Compound II resulted in the decay of Compound II absorption with a concomitant increase in the absorption bands (405 and 625 nm) of ferricatalase. A set of isosbestic points indicates that Compound II was converted to ferricatalase without detectable intermediates.
We measured the time-dependent increase of the absorption band at 625 nm, which is unique to ferricatalase, to estimate the rate of ferricatalase formation as shown in the lower panel of Figure 1 . Addition of NO
• to Compound II (point a) caused a rapid increase of the absorption at 625 nm accompanied by a slow phase. The conversion was quantitative as the amplitude of DA 625 is proportional to the concentration of added NO 1 We observed evolution of a gas which is presumed to be oxygen (see Scheme 1) . Absorption bands at 416, 549, and 584 nm (spectrum b) clearly identify Compound III as the major product. Addition of NO
• to Compound III resulted in the formation of ferricatalase as evidenced by the absorption bands at 405 and 625 nm (spectra c-e). Isosbestic points were not so clear as those in the conversion of Compound II to ferricatalase suggesting that a third species could be involved in the reaction. It is highly probable that the regenerated ferricatalase reacted with the excess H 2 O 2 performing a normal catalytic function so that the spectra had contributions from Compound I. The lower panel of Figure 2 shows the increase in the absorbance at 625 nm during the conversion of Compound III to ferricatalase. Comparing with the lower panel of Figure 1 , one can notice that the conversion rate was much slower than that for Compound II. Accordingly a higher concentration of NO
• was needed to see the same increase in A proposed mechanism is summarized in Scheme 1.
Experimental Section
Bovine liver catalase was purchased from Roche Applied Science (Mannheim, Germany) and dialyzed extensively against 50 mM KPi (pH 7.0). Concentration of catalase (per heme) was estimated by using ε 405 = 1. 
